Cloning of DNA complementary to cytochrome P-450 induced by pregnenolone-16 alpha-carbonitrile. Characterization of its mRNA, gene, and induction response.
The major form of cytochrome P-450 (P-450PCN) was isolated from rats administered pregnenolone-16 alpha-carbonitrile (PCN). Messenger RNA coding for P-450PCN was enriched by polysome immunoadsorption and utilized to construct a library of cDNA clones in pBR322. P-450PCN clones were isolated from this library by differential colony hybridization using [32P]cDNA probes transcribed from PCN-induced and PCN-induced P-450PCN immunoenriched poly(A) RNA. The P-450PCN clone with the largest cDNA insert (pP450PCN-10) was verified to contain sequences complementary to P-450PCN mRNA by hybrid selection-translation. pP450PCN-10 was composed of approximately 1900 base pairs and had a restriction map that overlapped at least 3 other cDNA clones selected by differential colony hybridization. Denaturing-agarose gel electrophoresis and nitrocellulose blot-hybridization using nick-translated 32P-labeled pP450PCN-10 indicated that pP450PCN mRNA is 2500 +/- 150 nucleotides in length; pP450PCN-10, therefore, represents approximately 76% of its corresponding mRNA sequence. Southern blot analysis of rat DNA using pP450PCN revealed that approximately 50 to 60 kilobases of DNA reacted with the PCN probe, suggesting the P-450PCN gene is either a very large gene or other genomic segments exist that react with the probe, such as pseudogenes or related P-450 genes that share homology. The mechanism of P-450PCN induction was examined by isolating poly(A) RNA at various times after steroid administration and quantitating for P-450PCN mRNA using pP450PCN-10 as a hybridization probe. PCN administration produced a rapid elevation of P-450PCN mRNA which reached maximal levels (7-fold above control) 12 h after administration. In contrast, cytochrome P-450b mRNA, which is readily induced by phenobarbital, was only slightly elevated (approximately 2-fold) after PCN administration.